Native valve endocarditis caused by coagulase negative staphylococci has become more comiton. A study of 35 cases showed that the infections were usually acquired in the community and occurred in men (mean age 51 years). A pre-existing cardiac abnormality (mitral leaflet prolapse in a third of patients) was detected in 26 (74%). The source of the organisms in the community acquired infections was assumed to be the skin, though lesions were seldom demonstrated; most hospital acquired infections resulted from intravenous devices. Community acquired organisms were usually sensitive to penicillin, whereas those acquired in hospital were often multiresistant. Most infections were caused by Staphylococcus epidermidis. The frequency of acute presentation (26%) and of major neurological abnormality (23%), together with the need for valve replacement (often emergency) (51%) and the mortality (36%) suggest that coagulase negative staphylococci can be virulent aggressive pathogens, mimicking Staphylococcus aureus.
Increase in native valve endocarditis caused by coagulase negative staphylococci: an AngloFrench clinical and microbiological study Jer6me Etienne, Susannah J Eykyn Abstract Native valve endocarditis caused by coagulase negative staphylococci has become more comiton. A study of 35 cases showed that the infections were usually acquired in the community and occurred in men (mean age 51 years). A pre-existing cardiac abnormality (mitral leaflet prolapse in a third of patients) was detected in 26 (74%). The source of the organisms in the community acquired infections was assumed to be the skin, though lesions were seldom demonstrated; most hospital acquired infections resulted from intravenous devices. Community acquired organisms were usually sensitive to penicillin, whereas those acquired in hospital were often multiresistant. Most infections were caused by Staphylococcus epidermidis. The frequency of acute presentation (26%) and of major neurological abnormality (23%), together with the need for valve replacement (often emergency) (51%) and the mortality (36%) suggest that coagulase negative staphylococci can be virulent aggressive pathogens, mimicking Staphylococcus aureus.
It has long been recognised that coagulase negative staphylococci can cause infective endocarditis on native heart valves. In series reported before valve replacement surgery became available coagulase negative staphylococcal infection was responsible for about 1 % of cases.'2 Some later series have reported a higher incidence,"4 but these have included both native and prosthetic infections and coagulase negative staphylococci are the commonest pathogens in prosthetic valve endocarditis. We The length of symptoms varied: in 14 (41%) patients symptoms had been present for > 2 months (maximum 7 months), in eight (24%) for 2-8 weeks, and in nine (26%) for <2 weeks (in 6 of these nine cases they had been present for less than a week). Three patients presented with an acute cerebrovascular episode, and endocarditis was diagnosed in one when she was admitted to hospital for an elective valve replacement for calcific aortic stenosis. Fever was a constant finding, with weight loss and anorexia usual in the chronic cases. Cutaneous manifestations were detected in 11 (31%) patients (clubbing five, Osler's nodes four, splinter haemorrhages four) and splenomegaly in eight (23%). A major neurological abnormality was seen in eight (23%) patients; in seven this had precipitated referral to hospital and in the eighth hemiplegia developed after 4 days' treatment. These thromboembolic events included hemiplegia, dysphasia, and internuclear ophthalmoplegia. One patient presented with meningitis; his cerebrospinal fluid contained 1870 x 106 white blood cells per litre (95% polymorphonuclear cells) but was sterile on culture. He had a temporoparietal lesion, initially thought to be an abscess, but more probably of embolic origin. Peripheral emboli were detected in four patients.
Twenty six (74%) of the 35 patients had a pre-existing cardiac abnormality either congenital or acquired: mitral leaflet prolapse (eight) (one with Marfan's syndrome), bicuspid aortic valve (two), mitral leaflet prolapse plus bicuspid aortic valve with Marfan's syndrome (one), ventricular septal defect (one), rheumatic heart disease (two), murmurs of unknown aetiology (12) . Twenty patients were known to have a predisposing cardiac abnormality, and four of them had experienced a previous episode of infective endocarditis with a different organism. In the other six patients the cardiac abnormality was detected during their admission with infective endocarditis. Infective endocarditis did not show a predeliction for a particular valve. Haemodynamic failure was detected on admission in 19 (54%) patients.
Three patients complained of persistent backache; scanning and radiography showed evidence of vertebral osteomyelitis in the lumbar vertebrae in two patients and in both the lumbar and cervical vertebrae in the third. Though confirmatory biopsy specimens were not obtained, antibiotic treatment resulted in clinical and radiographic improvement.
LABORATORY INVESTIGATIONS
The mean haemoglobin at diagnosis was 113 g/l in men (range 78-155) and 104 g/l in women (range 89-132), the mean white blood cell count was 10-1 x I09 g/l (range 4 -17-6), and the mean erythrocyte sedimentation rate for the 25 patients in whom it was measured was 63 mm/h (range 6-120). Haematuria was detected in eight (42%) of the 19 patients investigated by microscopy.
MICROBIOLOGICAL FINDINGS
In all 35 patients, at least two sets of blood cultures were positive for the same coagulase negative staphylococcus: in 25 (71%) every bottle yielded the pathogen, in seven of the other 10 patients at least 75% of bottles were positive, in two 50% were positive, and in one the coagulase negative staphylococcus was only recovered from three of 12 bottles. Etienne, Eykyn In 32 (91%) patients the coagulase negative staphylococcus was Staphylococcus epidermidis (sensu stricto), in one patient accompanied by S haemolyticus in all bottles. Organisms from the other three patients were S warneri, S hominis (this could have been S lugdunensis because it was isolated in 1981, before S lugdunensis was described5), and a strain that defied satisfactory speciation.
Antibiotic susceptibility varied: 13 (36%) strains were sensitive to all anti-staphylococcal agents tested including penicillin, and eight (22%) were resistant to four or more antibiotics, always including penicillin, methicillin, and gentamicin. All isolates were sensitive to vancomycin.
EPIDEMIOLOGY OF THE INFECTION
Infections were classified as community acquired if the patient had no relevant recent history of hospital admission or treatment or as hospital acquired. In 23 (66%) the infection was community acquired: three patients had received dental treatment within the preceding 3 months without antibiotic prophylaxis (extractions in one, and other treatment not specified in two); a man with non-insulin dependent diabetes had cut his hand a week before malaise, fever, and chest pain developed. This lesion was healed on admission. One further patient, who had had a previous splenectomy, had an infected hand wound with lymphangitis six months before the onset of symptoms of endocarditis. No other predisposing factors could be identified, though one other patient had non-insulin dependent diabetes.
In the other 12 patients the infection was hospital acquired: in seven it resulted from an infected intravenous line, in one from the arteriovenous fistula used for haemodialysis, in one probably from a cardiac catheter two months earlier, and in one from urinary infection with the same strain after transurethral resection of prostate. In the other two patients whose infection was hospital acquired the source of the coagulase negative staphylococcus was less clear: one 21 year old woman with mitral leaflet prolapse and Marfan's syndrome became unwell within days of a forceps delivery; she had had an epidural and a single intravenous injection. The Thayer con- cluded that "endocarditis due to Staphylococcus albus is an occasional phenomenon". Twenty years later, Cates and Christie reported a 1% incidence of " Staphylococcus albus" in 408 culture positive cases of infective endocarditis.2 In the 1950s the advent of mitral valvotomy and later of prosthetic valve replacement saw the emergence of coagulase negative staphylococci as major pathogens in post-cardiotomy endocarditis, particularly in individuals with prosthetic valves, and their role as pathogens in endocarditis of the native valve tended to be overlooked. Recent reports, including this study, suggest that the incidence of native valve endocarditis caused by coagulase negative staphylococci has increased.78
Coagulase negative staphylococci are normal inhabitants of the skin and mucous membranes and different species vary in their distribution throughout the body. It seems likely that coagulase negative staphylococcal endocarditis on native valves is largely an endogenous infection. There is good evidence that coagulase negative staphylococci elaborate some of the exoproteins produced by S aureus, some of which are recognised virulence factors.9 These exoproteins may have a role in the pathogenicity of coagulase negative staphylococci. The epidemiology of coagulase negative staphylococcal endocarditis is more readily determined for infections acquired in hospital than those acquired in the community. Hospital acquired cases usually result from infection of intravascular catheters or devices. Nosocomial endocarditis is now as commonly caused by coagulase negative staphylococci as by S aureus.'°In common with published reports, most of our infections were community acquired, often with no discernible source. Minor abrasions may well escape detection, and, as with S aureus infections, one has to conclude that the organism has come from the skin but its site of entry into the blood stream remains unknown. The relevance of dental treatment is difficult to assess, though a dental source for coagulase negative staphylococcal endocarditis has been reported4"' and coagulase negative staphylococci have been isolated from blood cultures taken after dental treatment. '2 13 Although the clinical presentation was similar to that of infective endocarditis caused by "viridans" streptococci, certain features suggest that coagulase negative staphylococci are more aggressive pathogens: firstly, one quarter of the patients had had symptoms for < 2 weeks, which is most unusual in "viridans" infection; secondly, 23% of patients had a major neurological abnormality, one with meningitis; and lastly, concomitant vertebral osteomyelitis was found in 9%. Tuazon 17 18 In common with other bacterial endocarditides the coagulase negative staphylococci were isolated from most blood cultures taken; and our rate of 71% of bottles resembles that reported by Caputo et al (67%).7 In contrast, Quinn and Cox found that though blood cultures were uniformly positive from their patients with post-cardiotomy coagulase negative staphylococcal endocarditis, only one of nine of those with native valve infection showed this pattern. 4 More worrying was our patient from whom the infecting coagulase negative staphylococcus was only recovered from 3 of 12 bottles, and Quinn and Cox reported on a patient who received no antibiotic treatment for what was shown at necropsy to be infective endocarditis because the coagulase negative staphylococcus was only isolated from 2/9 blood cultures and was disregarded as a contaminant. Repeat isolation of the same coagulase negative staphylococcus from the blood, even if it is not consistent, should not lightly be dismissed as contamination.
Our series showed that S epidermidis (sensu stricto) was the commonest species causing infective endocarditis, but various other species can also cause the disease. Richardson et al found that S epidermidis accounted for a greater proportion of coagulase negative staphylococcal endocarditis on prosthetic valves than on native valves (85 v 56%).'9 Many reports, however, refer to S epidermidis without giving any information on speciation, and until recently it has been usual to label any coagulase negative staphylococcus as S epidermidis.
Antibiotic susceptibility was variable, but a major difference emerged between those strains acquired in the community and those acquired in hospital. Two thirds of strains acquired outside hospital were sensitive to all anti-staphylococcal agents including penicillin, and most of the others were resistant only to penicillin; whereas hospital strains were always resistant to penicillin and two thirds of them were multiresistant (including methicillin). In many reported cases of coagulase negative staphylococcal infection of a native valve the organisms were penicillin sensitive. This pattern of infection contrasts strongly with infective endocarditis caused by S aureus where most isolates, wherever acquired, are resistant only to penicillin.
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